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Abstract of JP20051 56534 

<P>PROBLEM TO BE SOLVED: To provide a 
water-soluble CNT wrapped with a self- 
assembly substance and a manufacturing 
method for it. <P>SOLUTION: This 
manufacturing method for the carbon 
nanotube includes a process for providing a 
mixture of the self-assembly substance and 
the CNT and a process for wrapping the CNT 
with the self-assembly substance by treating 
the mixture in a condition that the self- 
assembly substance is assembled by itself on 
the CNT. <P>COPYRIGHT: (C) 
2005,JPO&NCIPI 
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iB***Ki: c n t toa^**!itt-r*ia ; fttf»JB***Kia***«36i« c 

NTiClEI&2tl§*ffT)8!ILTlEl&ait'CNTt77^>^f5Il^t 

2 ] 

tuKi B^^tiati S L PSftliS L p - y hf*4Cfc«1f*i:t5, SS#« 

1 CE«o*iSttCNTO»2»a. 
3 ] 

MIS S L P & Aeromonas salmonicida, Aeromonas 
hydrophi 1 ia. Geobaci 1 lus stearthermophi lu 
s, Bac i 1 lus stearthermophi lus, Acetogenium 

kivui, Azotobacter vinelandii, Bacillus b 
revis, Bacillus polymyxa, Bacillus sphaeri 
cus, Caulobacter crescentus, Clostridium 
aceticum, Clostridum thermohydrosulfuricu 
m, Clostridum thermosaccharolyticum, Comam 
onas acidovorans, Delftia acidovorans, Dei 
nococcus radiodurans, Phormidium uncinatu 
m, Sporosarcina ureae, Thermoanaerobacter 
kivui, Thermoanaerobacter Thermoydrosulfu 
r icus&t/Thermoanaerobacter ium thermosacch 
a r o 1 y t i c u mfiUt^nfcgfr^IK^nS^^ f 'J 7 ft *T'$ 5 C t t 

[ at * m 4 ] 

MESLPIJAcldianus (Sulfolobus) brierleyi, Ar 
chaeoglobus fulgidus, Desulfurococcus mob 
i 1 is, Desulforolobus ambivalens, Halobacte 
rium halobium(salinarum), Halobacterium v 
olcani i, Hyperthermus botyl icus, Methanopl 
anus limicola, Pyrobaculum islandicum, Pyr 
obaculum organotrophum, Pyrodictium brock 
ii, Pyrodictium occultum, Sulfolobus acido 
caldarius, Sulfolobus shibatae, Sulfolobus 

solfataricus, Staphylothermus marinus, Th 
ermococcus celerRtfThermoproteus t e n a x 

imxm 5 ] 

HuIBSLPfiGeobac i 1 lus stearothermophi 1 u s ft 1 1* 
h&C ttt¥f®t?%, li?R3l2tcie«07^ao 
6 ] 

if #. m i *fctt»#*2©#ffiej:»>iijft«n, i3***n-p5ytr>y«nTi#"»* 

7kSIICNT„ 
7 ] 

»*«6»clE«©ia«^1!jKT?5'ylf>y*nT^«*J»ttCNUC««/W**ll 

■fe >+r-<DSJg^i4<, 
[M*« 8 ] 

, =i 7 7 * * - £ fctt*#fl:*-e* 5 c i: ? 5, if 7 CiB«075rffio 
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[ m * « 9 ] 

1 o ] 

, a 7 r * * - $ ft ttKzMt&T'ifc § C fc £ff tt fc ? % , 9 tcfB«©;W *-b 

o 

l l ] 

[ IS * 5 1 2 ] 

* M £ « ft £ $1 (4 * >/< 7 R, ii, K 7j< ft ® $ fc (4 flg 

iT'SSC^HIttS, 31 $ £ 1 1 tc f E « © 75 £ 

[ ?g m © i¥ no a m m i 
[ a m % if ] 

[OOOl] 

# 5£ . IBI^ (s e 1 f-a s s emb 1 y) ft|t'7 7lf>^ (wr app i 
ng) £ftfc 7)(i§tti)-t;>t7f a-7 (carbon nanotube :CNT) 

§^sjsr§u^7 p ^-^jiKW{ciso#^p»nT^s^'i'^--b>^-icig-ri, 0 

[ 0 0 0 2 ] 

C N T t li > ifil*±»c£S£#ft*3RJRfr5&5K*0Sli#-ea&tK - o © K Sfc *< AS 
i-rOll^t/^-h/l' (nm = 1 0 « # © 1 * - Mb ) *ip©ffi«>T/h£ftffiig© 

[ 0 0 0 3 ] 30 

CNTti, gI81(DS?)R(liI (electron emitter), VFD(v 
acuum fluorescent display), flfe)l£i, F E D ( f i e I 
d emission display). U^*A>f*y2&*ifiM t 
Wife, t;il7-b;l/, tyif>-b7FAFM/STMf 77 (t i p) , # 

[ 0 0 0 4 ] 

Tfc t) , itg#JS<» ft S tfffittW left ^M^Sil?, h 

5 > S> * * - , x*;l/^-Bf fc*©f!l# LTihfettfi** / -9" f X © & « 40 

[ 0 0 0 5 ] 

-75, CNT%4^I^»ST-*Sffl-T5*0lJ^«jfi^<aJiLTl/ , 'So 7";^-Xir> 
•9"-, IfiSOirD, f# £ D N A 12 ?J © t£ ttl ( # ft flF i ft 2 , IS!«i3, IN W fF £ « 
4#P,a) 4if©/U^Xt>1r-lC»t5CNT©j£;fflnIiHtA^f ^ntl^, CNT 
£SS8fcLfc£ll (mu 1 t i 1 yer) Z <D %.Vn ft ? &m I* . iffil*'l£<Tit£ 

[ 0 0 0 6 ] 
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[ 0 0 0 7 ] 

= -fe;U-SS^ai;TCNTcDjg»1i^iSi6§fc46(DW^* ,i ittTLT*/£ ( # 'NHt £ « 7 
, #»WXtt 8 . *W«FX« 9 , # ft If* ft 1 0 , 1 1 , IfWfWXiK 1 2 , 

INWWFiiK 1 3 . #ftffF£« 1 4 #SB) o 
[ 0 0 0 8 ] 

* fc, ftl»4*t*flJSLT«*fl:ft*CNTlctS*SftB7yli>^LT/W*'fe 
y^r-t LT©jSfflRl(ittftllwLfc C^WfFiK 1 1 > #W«F*K 1 5#JB) o Ifr L 10 

X ^) ( v a n der Wa a 1 s) (C J; o TIS^J tit ^TIS^^ A^^fctt < 
[ 0 0 0 9 ] 

> ^ * » ) tS^Hi>S»oJ:5ti:4oft ( S L P <D m t A £ f ft £ fi * <D IS A E 5>J ( c 
r ys t a 1 1 i ne a r r ay) }« it & ?> „ £<©ffi<E>M©?vA&ttfttf?7 
AHtt/<^f-y7*fctt7/l/'Sr (Archae) 4 iff t S L P tf»Sl«hTl>« ( ft 

7#S) o SLPttl, 2, 4, elOlfraZ'yhT'llSft, Ktig, 0ft 20 
Jg, Aft rBOtt&tS? «jt£}f t> T^T, 2 . 5 ~ 3 5 n m V - £ IC ft -3 

ttt©)§iT-|ai^t5tti5:St§tSlf.tlt^§ ( * ft fF £ NR 1 8, # ft fF £ SKI 

9 mm) o t l , - $& m ft * ft r* » «j re <d ± 3 ft e n e j»j « & * ft o c t # ^ « it l 

2 0 , ^ftffXiK 2 1 , #4«fflF&lK 2 2 #BS) 0 
[00 1 0 ] 

gjfi> *5§^©?gB/1# & «ifi!S£tS£ffl ^TKzk<b«l* C N T tc 7 -y tf > 9 L T, M K 30 

-^HHftC £tf&% ( «? ffF £ itt 1 # JB ) o CNTMK*S£Sft«K*fl: 
tfSasnt, K zMfc «9 <D E Ir| ft £ : IE fit fC IB Ifi T* t 5ftfiFrtf&3#, m*<t®<Dy y fcf 

[001 1 ] 

?nt\ -y t; vy©«&*a<a;^7k»tt c n t*m«l * 5 t^M^ts l 

fc 8 £ , Ifi^^nfcS LP#«^Efatt*#oT££KCNT<&flt)lceE*£*ili;T 
[ ft fF 35: « 1 ] PCT/KR 0 3 / 0 2 I 64 

[IPIrfl'Fii 1 ] D a i , H. e t a 1. , ACC. Chem. Res., 35:1 40 
0 3 5. 2 0 0 2 

[ItfliKZ] S o t i r o p o u I o u, S. e t a 1 . , Anal. Bioa 
nal. Chem., 375:103-5, 2003 

[If^ttXKS] Chen, R. J. et a 1 . , PNAS, 100:4984-9 
2 0 0 3 

[ IE ft # i&* 4 ] Cai, H. , et a 1 . , Anal. Bioanal. Chem. 
, 375:287-93, 2003 

[|«Sii5] Bochrath, M. , Science, 275:1992, 199 
7 

[|f»«FXlK6]Chen. J. et a 1 . , Science, 282:95, 19 50 
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9 8 

[ # W ft SC i!« 7 ] 0 'Connel 1, M . J. et al. . Chem. Phy. Le 
tt. , 342:265, 2001 

[#8f«B8] Chen, J. et al. , JACS, 124:9034, 2002 
[#ffWii9] M i tchel 1, C. A. et al. , Macromolecu 
les, 35:8825, 2002 

[ifftttiKl 0] K a n g, Y. et al., JACS, 125, 5650, 20 
0 3 

[ISffMl 1] Wang et al. , Analyst. , 127: 1353, 2 
0 0 2 

[IEWfflFiiRl2] Star and Stoddart, Macromolecule 
s, 35:7516, 2002 

[^Hffiil 3] B a n d y o p a d h y a y a et al.,Nano Lett 
. , 2:2 5, 2 0 0 2 

[jfRffXittl 4] P a n t a r o t t o et al., Chemistry & 
Biology, 10:961, 2003 

5] Star, A. et al. , Angew. Chem. Int. Ed 
.,41:2508, 2002 

[IfWttXR 1 6] Chamber, G. et al. , Nano Lett. , 3:8 

4 3, 2 0 0 3 

[^PltSJil 7] Pum and Sleyter, Nanotechnol. , 17 
: 8 , 19 9 9 

8] Sleytr et al. , Trend. Microbiol. , 
7:2 5 3, 1 9 9 9 

[^ItSXil 9] Gyor vary et a 1 . , N a n o Lett., 3:31 

5 , 2 0 0 3 

[#^I«I2 0] Moll et al., PNAS, 99:14646,200 
2 

[#Sfttt2 1 ] Shenton et al. , Nature, 389:585, 1 
9 9 7 

C it ft fF £ M 2 2 ] Kuen et al. , J. bacteriol. , 179: 16 

6 4, 1 9 9 7 

IftftPtJCffl 2 3 ] Brei twiester et al. , BioTechniqu 
es, 21:918, 1996 

CIEWfflFiiR2 4] Petrou et al. , Biosens. Bioelectr 
on. , 17:859, 2002 

[#!tl«i2 5] Rao et al., Science, 275:187,199 
7 

[ % m (o m m ] 

[0012] 

*a «t & c t & § o 

C0013] 
[0014] 
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[0015] 

^*S1?C NT%7 7tf^^t«II«:tCygBl^ftST*7've>^jnfe7j(»ttCN 



ht^SCtSltafctSLfctfT't, SJES LPttAc e togenium k i vu 

i, Acetogenium kivui,Acetogenium kivui.Ae 10 
romonas salmonicida, Azotobacter vineland 

ii, Bacillus brevis, Bacillus polymyxa, Bac 
illus sphaericus, Bacillus sphaericus, Cau 
lobacter crescentus, Clostridum aceticum, 
Clostridum thermohydrosulfuricum, Clostri 
dum thermosaccharolyticum, Comamonas acid 
ovorans, Delft i a acidovorans, Deinococcus 
radiodurans, Geobaci 1 lus stearothermophi 1 
us, Phormidium uncinatum, Sporosarcina ure 
ae, Thermoanaerobacter kivui, Thermoanaero 20 
bacter thermoydrosul fur i cusK^Thermoanaer 
obacterium thermosaccharolyt i c u mT'i^J tlfcSfr 
5>IJ??n5/^fU7fi*S fttt Ac i d i anus (Su 1 fo 1 obus) br 
ierleyi, Archaeoglobus fulgidus, Desulfuro 
coccus mobilis, Desulforolobus ambivalens 

, Halobacterium halobium(sal inarum), Halob 
acterium volcanii.Hyperthermus botylicus 
, Methanoplanus limicola, Pyrobaculum isla 
ndicum, Pyrobaculum organotrophum, Pyrodic 
tium brockii.Pyrodictium occultum, Sulfol 30 
obus acidocaldarius, Sulfolobus shibatae, 
Sulfolobus solfataricus, Staphylothermus 



marinus, Thermococcus celerRtfThermoproteu 
s t e n a x 7l«jnfc»fr 61fi?n47;l/<ri*"P* 4C t«C fcff 

T'SSo <k D iff £ L < tt , HuIESLPttGeobac i 1 lus stearother 
moph i 1 u 8 4*7 65 21 fctWtkfSCiltf-ptS. 



ttCNT^ifi±t1-^o 



t m w ^ >r * 1% a < </ m m \ t s » t s /£ -r & a* *s £ t & u -t ^ * - # » 9 tt** & n t 

Hu!EU^7 p £-*cSl^£fri^ 
7? ft * « {ft T 5 o 

[ 0 0 2 0 ] 50 



[0016] 



[0017] 



[0018] 



[0019] 
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* « 9! tt i: ft , ffi IE 73 m <fc *) m. ft £ n > SLPJf:«SLP1f7a^7H'77e> 
^^nT^-5 7j<^14CNT5rli«-r5o 

[ 0 0 2 1 ] 

* 18 m It * ft , itfi IE S L P S ft It S L P-t7a-7 h f If nT^S*iSttC 
[ 0 0 2 2 ] 

*aflttSft, hu IE 7? ft fc <fc 0 K ft * ft , S L PtfcSS L P - 7 M'7 7 tf> 

^$nT^5CNT{c^W/W^1%lKSft{iWa<l:^fei:KJE5-r5*^ js^tsnry^ 

[ 0 0 2 3 ] 

^fltfc^T, ff W/W^-^«Sft««S{k^tl(ififBb-fe7 B ^-tc|g^-r 5*v flu 

[ 0 0 2 4 ] 
[ 0 0 2 5 ] 

, 77>f;l/7 - 7b X $S ( v a n der Waals attraction).^ 

a, *>/**h, ^ f- h , d n a, rna, mvmnnK^ts „ &&m&*mvr& 

JO&nT^SSEill^'fcLTttJIBK^fiil (l i p i d b i l aye r) , UIV-A 
( 1 i p o s ome) , ^/bXil^ (v i r u s coat protei 

n) , SLP, DNA, RNAStfJoT, C N T±T« I SIS^S tit *IStttStti 
S^f t*li©gHI^^It Ltffll^n^o 30 
[ 0 0 2 6 ] 

l3I*tS*M»?J:lTtt, 0 1 T- 5* f J: b ic y RlSXIi r f x * §y ir > F U 
v-l, H^O (fan-shaped) *®ig#? 2 , #tt§ISXJ;i:Rif§§2©»?5& 

?<D-0IJ £ LTtt. TIE©{bM 2 <0<t£^£, $ ft R ft g $Si8 # ? £0 - 00 i: L X it T 
IE O ft * it 3 © ft £ % * ft € n ¥ tf 5 ft § o 
[ 0 0 2 7 ] 
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moos 



lit i ] 

F(CF 2 ) 8 (CH 2 ) 4 0 

F(CF 2 ) 8 (CH 2 ) 4 0 ' 



F(CF 2 ) 8 (CH 2 ) 4 0 



FtCF^CH^O 




[ 0 0 2 8 ] 
lit 2 ] 



CgHi30 



C 6 H 13 0 



OC 6 H 




OC 6 H 13 



[ 0 0 2 9 ] 

[lb 3 ] 



RO 



"Vs 



RO 



RO 



RO- 



O 



RO 



OR 



OX 
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Lit 4 1 



RO~V 




OR RO. OR 



RO-%.^. 

\ / / — 





RQ 



RO f 



10 



RO 



20 



[ 0 0 3 0 ] 



3 0 , HKPja^Aft*fcE?>J«nfc3^7Efl|jfi4*JI5jK-rs (01 a) „ * 
oT3*7iOSIII±i:-l£(Oil7-eEJ<JSn5 (0 1 b) . 



[ 0 0 3 2 ] 

t © £ SiJ ft 5 o 

[ 0 0 3 3 ] 

7578, y*>K, 377^-, K*ffctt, fl§S> *'Ji^l/tf F, 

RNA4ifOi**6S*OftB*e»t5t.Ofc£8Stl5, 40 

(SB l ) iSI&ft«i:CNTtOiB^»*j|«t4II;RIfl!ii8^i*8iai^ 
HItfCNTltgBl^?n5tftT*)l!!iLtl2I^iIfCNT*7 7lf>yt5 
iE*^«J«T5«ylf>^«nfc7j<jSttCNT©i!iifi^j£, 

(112) ±KSEH£^StfiS L P £ fc Ci S L P^7a^7 Ftfe5a^#l!i:t5 
, SB 1 £IE«0*»ttCNT®«)fi£ffi, 

(^S 3 ) ±12 S L P !i, Aeromonas salmonicida, Aeromo 
nas hydrophilia.Geobacillus stearthermop 
hi lus, Baci 1 lus stearthermophi lus, Acetoge 
nium kivui.Azotobacter vinelandii.Bacill 50 



[ 0 0 3 1 ] 
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us brevis, Bacillus polymyxa, Bacillus sph 
aericus, Caulobacter crescentus, Clostrid 
ium aceticum, Clostridum thermohydrosulfu 
r icum, Clostr idum thermosaccharolyt icum, C 
omamonas acidovorans, Delftia acidovorans 
, Deinococcus radiodurans, Phormidium unci 
natum, Sporosarcina ureae, Thermoanaerobac 
ter kivui, Thermoanaerobacter Thermoydros 
ulfuricusRt/Thermoanaerobacterium thermos 
accha ro 1 y t i c u m tffifi!?tlfcSA^lR?n§^^ r 'J 74*t 65 C t 10 
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(IS 5) IKS L PBG e o b a c i 1 lus stearothermophi lu 

( a b 6 ) \ steams 2<Dfi&ic±9mm-£ti, gHi^»it'77(f>y?tit 

l/^7k^ttCNTo 

(*B7)5iB6KIB*©iB*^«lHl?7ytr>^«tlT^S7jc»ttCNT»«:ai«-'W 

(9§8) lEnry * -itmmmM. i>#>h\ r^ym. *-f*Y. & 
is, a y t z 9 - s fcttK*<t*t»» * c t *m m 1 1 § , as 7 1 12 « © # a » 
(i@9) as 7 {ciB«o7?atc «t osft sn, i2isiiT-77if>^nti^c 

(«i 1 0) ±Kut7^-tiiiii> y a y v , 7;/8, * 77- k , 

(a@ 1 1) «B9KE«©'W*'fe>-9--*fflffl-fSCfc*1Safc-f*, U -b 7 * - tc 40 

(as 1 2) * »HgR^a*r«{b#»{i * >>< * ft, BJt£, J/tf*, K*fb 

[ 5g W CD a 31 ] 
[ 0 0 3 4 ] 

© c n t t it l t # n c ib n ffl 14 * * 1 5 o 

[ 0 0 3 5 ] 
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if tz > W * -b y V - CD M ft* 5J £ T' 36 0 , £ n % fU ffl L T ifi §2 -b 7 * - E IS £ <T S , 

[ 0 0 3 6 ] 
[ 0 0 3 7 ] 

*«WO»*L^ffilKJ:t>, R8?nftSLP«ffifflLT{'i>B««» ( p H 4 . 0 
) 4 ) lCgiS^nfcCNT{Cr$AnLTgB»-&SJS^fT-3TS L 

T £ K it L 7c (S3) o COSlEift* A F M -f CTSIBLft (04, 05) 

10 

[ 0 0 3 8 ] 

II >I T* * 5 o 
[ 0 0 3 9 ] 

Stlfc S L PH/H*7*ft K*WfflLTSE««*S*ffi (*WfF*lK2 3, 
f f £ fU 9 # {£) , $fctiSLPON*4g(CXhL/^h7tfi/">^Hi^$^TI8IlLfctt 
, i E*£EJS*«* LT/W y-7 VfS>>*S^***f 3 7? ffi (*WWXiK 2 0 # 20 
SB) ft £#fiJfflT»t 3„ 
[ 0 0 4 0 ] 

*fgB^co/W^-t!>'^--?rffl^THry^-tc*g-&-rSAv 3Ui 5 JS "T -5 *I W 7S ;* 3% 

SSSffltSCtfeTtS 2 4 #BS) „ 

[ 0 0 4 1 ] 

{"J'yJI^MJ - (eye 1 ic voltametry), d!f >->a^ MJ- ( 

po t en t i ome t r y) , R&'7>^D^ I- 'J - (ampe rme t ry) ft i: <D 

fij m l r ?j< * $ fc ti n ? <d & it # »J s * -s „ 

[ 0 0 4 2 ] 

JBfS-rs±«»IKK*S*«JaL, ±iIffiOIitffft«ti*i«*il£LTCNTC 

^BRsnfe-r^yoiBfi^iM^-rsc t^-etSo ecu, «ft?K£ tffioHftti. "« 
a * fflij ^ -r « c r* * s o 

[ 0 0 4 3 ] 

wt, #f§Bj!£ ^ 9 Eta 0^ s fciMc, n mm z m ^ t mm t % . l^l, 

<fc 5 ^ )5S 0>J ^ h h ft m <0 B n T* ^ T* t , * « W <D IB H T IS <D «fc 5 ft H fifi 0J K PS 
[ 0 0 4 4 ] ( 

WE, TEHttfi»JTtttB*£1*JKi:LTSLP£tt*lH*Lfc#, C N T ± T* i E ft 
££ftT7j<r&tt£7n-f&cDft<E., 33jffift<^ffl-r5Cfc^T't§o $ 7c , COi^ilB 
ft£^M£ig£LTteffl-f3Ci:&BjfigL, Cft6£T#*«iPi©«IIIEH-rs. 50 
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[ 0 0 4 6 ] 

Hffliffl 1 : S L P©Sig 
[ 0 0 4 7 ] 10 

3:1* , t/IBI^tf 5S LP£»¥«K£g^SCfctfT?£5*rL^B**«-ffc 
idle, ^ISIft (A e r o m o n a s salmonicida, Aeromonas 
hydrophila, Geobacillus stearthermophilu 
s ft if) *>^SLPOi|5[5*iBLfe, ««*1itt*a!lRLT««Lfe», SDS- 
P A G E T?»#r LfclS*, S L P©£gj&¥tf-#^««cttKffl-P««BllifcG e o b 
ac i 1 lus stearthermophi 1 u s T? %> o tz 0 
[ 0 0 4 8 ] 

S L PO^itlOftfeG e o b a c i 1 lus stearthermophi lu 
s (KTCT2 107) ZmmmX'igmLtCo MIB®«B@i«^14^7All14/^xU7 

t», »£*«*ia«tf < , c © «k 3 ai@i^iattoMtt^ft?*jeT?e« Lfc#>m& 20 

^ o S S fi ^ « fi R / 2 M £ *U ffl U T 5 5 ^ T' it o 7c 0 SOOg/LO^/l^-X, 5 
Og/LOBIMtBtK 15g/LOMgS0 4 ■ 7 H 2 0O|«*j$^ft8*»it*D 
O - s t a t^^T'«f&t5tf, ^3-XK«fc3#*#'Jy^iFfcttll&#J)?*IK<*fc 
4i> , «««fO^;l/3-Xifitf 1 g/L*fi^4^A?tSI»Lft. 6 IB 
£ 8 £ ti 1 0 g / L T* * o COJ:o&»S*l44$T8il/ft>t | TltKi' , iSOlK» 
ttfflig?&3o C©B#, SLPCtiilSSDS-PAGESi^T^ffiLT. 
>/^Iff)3 0%«±oa$T'41?nf;i: i: * fig B 1 7c o 
[ 0 0 4 9 ] 

SLP*7rit5ft». ff 7U>f7"l/X (APV->Xfi, * U X ) *ffl^T« 
B*££K»#Lfc&, 0 . 5%hU h^X - 1 OOTlBBlllffliLfe. iffllSnft 30 
HS5MOGuHC lt*g*'U 4 t T' 2 Nffl S L P i&iHJ L ftl, it ft & £ ( 4 0 . 0 
OOg) T'MMM&ZW *) Rfe^fc. itK±B«*a«rbT»li»4S L P*»*MK#I 
L fco 

[ 0 0 5 0 ] 

^gf^nfcS LPt*g$^64 (iLfO«oTSDS-PACEty7;«S (2 5 
% ^ U -tr D - ;!/ , 2 % S D S , 14. 4 -m M 2 - * /I/ * ~f Y X £ y * - )V R Tj 0 . 1 % 7 
u^7jL/-jl7)l-%^ts6 OmMhUX-HC L) 1 6 \i L ilo Lt 1 0 # HI » 
L fc £ , 1 2%»Siy^7SDS-PAGE4ffoft, 7 ;b « Wt ft £ 7& (7^7-^4 
0%, Sll 0%Ra'c ooma s s i e brilliant blueR 0. 25 
g/L) -!?2«fH«±SlLT^feL, * fltt S fK 0%SO'SI7%) 40 

K2l»IBa±-f02lliamLTKftLfc. 
[ 0 0 5 1 ] 

0 2"?, l/-yMlil!!!(6^/^S»fi*iL, U->li:U->2»4«J8Biifi*ii 
UTJSSSftftS L P*It. 0 2 7* "T <fc 3 E , S L P It 1$ Ht IC %} ft • SR 8 <* 

[ 0 0 5 2 ] 

H fll #J 2 : SLPT7yK>yiftftCNTOSi 
[ 0 0 5 3 ] 

*f8WeffifflSftifcCNTttCa rboLe x I nc. i«6 C N T *X¥LT»I • 
«IULTfr6tefflLfc (I^!tS*E2 5#,f) , 3S«8 0U-efltBlSftfcSLP%2OmM 50 
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^xytlM ( P H4. 0) fcJtfc»»£-efcCNT (1 OOfig) tU£L, SLP 
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[ 0 0 5 4 ] 

KiS^»*JofcaS L P-C NTKJSg%£6, 0 0 0 r p m7 5 ^IBjRS*? 3 
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[ 0 0 5 5 ] 10 
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[ 0 0 5 6 ] 
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[ 0 0 5 7 ] 

STP^iai (N a n o S c o p e III Multimode System, 
Digital Instruments) ^^-ytf^y^—K (tapping mo 
de) fltsLTSg^t^f L, f'j/tit^u-rTESP^ffflLft. HtSWK 
SyH^^ftT-ISt-F (contact mode) ©iltfiU^e, Cft 20 

%^g|5#i6Tl^fit : &-Fi:fcS-x.§o lijSI« 2 4 0 - 2 8 0 kHz, fi « 

1 . 9 7 H zT'^ffiLfc, 
[ 0 0 5 8 ] 

04 t 0 5 li A FM^WSItTS L P 7 y ¥ > 7 Z tltc C N T (Dt&m* J * - 
VT°h%>o X + +>+r-fXii0. 8 (tmT'S-jt, X + ^^iifitiO. 7825Hz T* $> 
of:, 1$ 6 5 0 nmS?%WfOCNT*7 7t:>yLTt^S LPtfCNT^WLTl 1 
5 tR T* ■< * - "Jit Z ft T ^ § C t * ^ L T ^ 5 . 30 
[ 0 0 5 9 ] 

4tttfi«o-fc-r6asL^si)«<D«i«i'Tf**/£tfe> c n ic =t o x * « h <z> a #01 s * 

ft & c « 7- 3 „ »K#«B0l&ll«&«5fflttSttSnfcl*#«i: ; E-ft0 

[0ffl<DfS#&tBH,)!] 
[ 0 0 6 0 ] 

[01] i£Jll£1-SWM7r?<OlliS£^-f0-p;&<3, 0 1 aliR«SX«rVX7S 
f >F'j7-lSO'I«©Wa@^?2tfSB*^CJ:oTReiS3^^9, C ft ?, <D 
P3 1£ ft 5 A £i )£ IB £ ft fc 3 ^Ttiia 4 % fl£ J$ "f 5 £ £ £ L , HlbttW-HSXttra 40 

fi5y©73-?5tfae*£{c=koTi#§y6£^9> cn6o9*<*S7T3*soaiiiiiic 

-^©«jS7T'BB^J^ft5Ci:^^LT^-5o 

[02] mmzntcs i ptcMtssDs-p ag E IS H % "f 0 T? & 5 0 

[03] S L P £ fl ffl It C N T * 7 y tf > ^ f 5#ffi£^f«l&En? ib 5 . 
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[ ft 5 © R BJ? ] 
[ 0 0 6 1 ] 
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2 mm<omm fitf? 50 



(14) Jf^2005-156534 A 2005. 6. 16 



3 n&Bm 

4 3 * 7C w & 

5 n at a o # ? 

6 
7 



(16) J^2005-156534 A 2005.6.16 



[H 2 ] 



M 1 2 





97 
66 g| 

45 




31 41 



(19) 



2005-156534 A 2005. 6. 16 



(51)Int.Cl. 7 

// C 0 7 K 14/195 



F I 



C 0 7 K 14/195 



(72)52WS 'J— ^7 

*3SSB £x^3> 3 0 5-7 6 1, JLVy-f, S> 3 >^>-F> 4 6 4- 1, X 
7^~F^>h 212-702 
(72)%W# S>a> fc- 

±m&m 3 0 5-3 4 0, iV>-y ( K-3>-K>. 3 8 3-2, * 

74^*> 7/<-M>h 3-4 0 3 

(72)S0#g U- -fe** 3>x- 

±msm *XS?3> 3 0 5-7 2 9, n.y>-^, >?3>5>-FX fJay 7* 

-M> h los-iool 

(J2)mm "Jay tf;b 

*«ea ^3^F- 4 4 9-9 0 5, ayi/y-i/ +ta>-77^, *>*;l/-U 



*«BB 3 0 5-3 9 0, o.y>-y, ^3>5>-F> 3 6 3-9, -b 

*>F 7D7- 
(72)«W# ^3> bi> 

*StKB ^x^3> 3 0 1 -0 70, nyy-?, j? 3 — ^^-K> 52-6 

3, Ha> 7— $/a#X^ 404 
F*-A(##) 2G045 DA36 



tf7l> 3 10-805 



4B063 QA01 QA18 QQ21 QQ42 QQ52 QQ61 QR48 QR82 QS15 QS36 
4H045 AA30 BA10 BA60 DA50 EA34 EA50 



